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ABSTRACT 

COMPENSTAT, a menu-driven statistical program for 
IBM-compatible microcomputers, has two distinct versions: 
instructional and computational. The instructional version can be 
used by instructors as a classroom resource, and the computational 
version is used directly by students to calculate answers to 
problems. The software package is primarily used as an assignment 
generating and problem solving tool. Each student in a class is 
assigned unique data for a problem type. Since all data sets generate 
different answers, students can help each other learn but cannot 
s-imply copy answers. The instructor is not burdened with extra work, 
since each student's assignment is followed by a personalized answer 
key on which the student's answer is computed. An answer sheet is 
even provided to organize students' responses for easy checking. Thi > 
paper provides instructions for using the menu-driven features of 
COMPENSTAT in a business statistics course including diagrams of the 
menu options, whic^ facilitate building, viewing, or modifying data 
sets; generating ii.dividualized assignments for students in a class; 
and performing statistical calculations (e.g., frequency 
distributions, descriptive statistics, probability distributions, 
confidence intervals, hypothesis testing, chi-square and ANOVA, index 
numbers, regression and correlation, and nonparametric statistics). 
Examples of a COMPENSTAT answer sheet and statistical problems on 
regression, correlation, and ANOVA are also provided. (GL) 
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COMPENSTAT is actually comprised of two distinct versions: 
instructional end computational. The instructional version can 
be included m the class of programs known as "Computer-Managed 
Instruction" (CMI), since it is used by instructors as a 
classroom resource. The computational version is "Computer- 
Aided Instruction" (CAI), since it is used directly by 
students to calculate answers to problems. 

Both versions have the same general structure. They are 
"packages" of menu-driven statistical programs- Both are 
available for ME/DOS ( I BM-compa t ab 1 e ) machines through Science 
Research Associates (now part of Macmillan), and are also used 
on DEC VAX equipment. No particular configurations of computer 
are required^ except for a BASIC and a printer for the 
i nstr uc t or . 

What COMPENSTAT Does 

COMPENSTAT \s an assignment generating (and solving) tcol. 
Each student in a class is assigned unique data for a commo'^ 
statement Droblem. The student's name appears on the assigr-nent 
along with the Question and data. Since all dava sets gene'-ate 
different answe'-s, students can help each other learn^ but 
cannot sirr: ly copy ansvjers. The instructor is not burdened with 
extra work* sin:e each student's assignment is followed by a 
personalized answer key on which the student's answer is 
computed. An answer sheet is even provided to organize 
students' responses for easy checking. 

In thp? usual course of events? the MS/DOS versior requires 
the instructor zo enter the class role into the "Roster Maker" 
each semester. To generate a copy of the assignment for class 
members* the instructor simply chooses the assignment from a 
menu* waits until the assignments and keys print* and bursts the 
paper. Assignments are given out m class. Students use tre 
computa t lonal version of COMPENSTAT or a more po wer f u 1 
statistical package 'e.g.* S^^S or TSP) to perform the indicated 
calculations, tr.en answer trie question posed in the s::ace 
provided on the answer sheet. The instructor collects the 
answer sheets* compares them to keys, staples the two together 
(comrrents are unecessary) and returns the evaluatec a-^swer 
the student. Evaluation of COMPENSTAT assignments is as fa^-: as 
that for standa'"d end-of -chap ter problems. 

"^he VAX (main con^puter ) version is even easier* since t^e 
student roster is created with a single keystroke* ass i gnme-^ s 
are ^iutomaticallv distributed through electronic mail, and 
'fasr^r) line p-^mtprs can be used to print ass i onmL^^n*: keys. 
A teachinq assistant can do the r^^st. 
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How to Use COMPENSTAT 



Once installed, COMPENSTAT comes up automatically when the 
computer is powered up. If it is on a floppy disk, for example, 
simply put the disk in Drive A and flip the power switch. After 
the banner page, the instructor's version presents the following 
main menu: 




The following options are available: 

1. Build, view or modify a data set 

2. flake calculations or create homeworks and keys 

3. Create, view or modify class roster 
^. Read instructions for COMPENSTAT 

5. Exit COMPENSTAT to BASIC 

6. Exit COMPENSTAT and return to DOS 

Which do you choose 



Note that the instructor's version also has the ability to use 
data and calculate answers, which can be handv for checking exam 
and end-of -c hap t er answers given in iristruc tor ' s manuals. 
Choices 1-3 send the user to cne of the following seco-dary 
menus : 



Dataf 1 le 
r^odu 1 e 



The following options a^e available: 



1 . 


Build a rew data s&t 




a. 


Make corrections to a dat 


a set 


3. 


Transfor.T variat:les in a 


data set 


^ . 


Save data S€?t to disk 




5. 


Pr int out a data set 




6. 


Delete observations from 


a data set 


7. 


Get data *rom ASCI I data 


set 


8. 


Check na'^es of oata f i les 


on disk 


9. 


Erase a 'ile from disl^ 




0. 


Return tc the main menu 





W"", ich do you choose (0-^ I 




Calculation 
and 

A55 i gnmen 1 5 



The following options are available: 

1 . Frequency Distri but ions 

2. Descriptive Statistics 

3. Probability Distributions 

^ . Samp 1 i p.g : Conf i dence Intervals 

5. Sampling: Hypothesis Testing 

6. Chi-Square and ANOVA 

7 . I nde X Number s 

8. Regression, Correlation 

9. Nonparametric Statistics 
0. Return to the Main Menu 

Which do you choose (C-9)? 
I 



j Student Da ta 
I =^oster Maker 



I 

The following options are available: ' 

1. Create a ^e^ student name/number roster I 

2. Ammend (charge) present student information ! 

3 . Appenc (add to enc of) present student roster ' 
^. Print Drese-^: student roster inf ormat ion • 
5. Returr to tra Main Menu 

Which do you chc3v>e '1-5)'^ ; 



Of cour^>e, the student version does not have the main menu, t^a 
roster module or the capazitv to generate assignments. "^he 
calculation menu, whicn is set up along the lines of topical 
business and economics statistics texts, includes optiuns for 
viewing instructions c " t-=rsferr:ng to the database module. 

All nine options on -he Calc-^lation and Assignments '^enij 
lead to tertiary menus thst zivb farther options. For Example, 
if the? instructor chr^-ses z the Mam Menu c3nd 8 at th& 



Calculation and Assignments Menu, the foliowing tertiary menu 
u^ou 1 d appear : 



Regress ion and Correlat\on 
Assignments Calculations 



The following options are available: 

1. Simple Li near Regression Data 

2. Curvilinear Regression Data 

3. Multiple Regression Data 

^. Return to the Calculator Menu 

Which do you choose (1-^)'^ 



For a class of two students (or two selected from a larger 
group), a choice of 3 from this menu brmcs the five pages given 
in the appendix: an answer sheet that mav be photocopied to 
keep student answers in a uniform order; two data sets for the 
two class members (Bacon and Bitner ; and two answer keys (also 
for students Bacon and Bi tne^r ) . 

Classroom Perfo! .nance 

The creation of a business statistics assignment requires 
SIX keystrokes by the instructor, using the instructional (CMI) 
version of the package. Since the cackac3 is menu-driven, very 
I 1 1 1 1 "startup" time is needed. EvsluatiDn of answers reduces 
tD a comparison of keys and (neat, cde'^l..' ans.^er sheets, and a 
glance at the written conclusions. Written corrnents are 
reolaced by the key sheets, saving time. "^he c ampu t er -gener a t ed 
keys answer many questions before they ar= asked. Three 
sections of forty students (120 total) ca- be carefully 
evaluated in two hours. 



ERLC 



Computer assignments should not be left urtil a major 
rr.L-ltiple regression project, since the ccrDutation, statistical 
technicue and interpretation are corfusmc when dumped on a 
student at one time. If assignments are wsed throughOvit, 
however, students like? compu ter -r el a ted (CAI) p-oblems. 
Students will help each other with concept and oomputer-rel ated 
proble'^s. Eest of all, the learning of concept and application 



seems 



be promoted by the use 



tnese clear, short problems. 



0 ^ et- al 1 per f or mane e can be iilL.strate:j by the anecdo ta 1 
e.idence of my own classroom expedience. ^1y Ec 8x Bus Stat II 
classes usually begin uith ^5 ^J<tuder ts/ seo t i on . Two-three 
sections mav be assigned per instructor, olus other courses to 
complete the four-section load. Co -^o u t e-- - - e I a t ed projects we-'e 
ntghtrra-es of confusion and oaoer-o-^, As usual in such oases^ , 
c ^ 1 y o e or two a s s i g !i m c?r^ t b e o i . e n o e ' t e r r . A line of ten 
studertB oo.Tmonlv greeted me uoor -etu'-n :~ mv tff ict?. T^e 
f-usLration level was high fc^ all i^.vcl/eo. 



After developing COMPENSTAT, all thi3 chanced- Now, six 
assignments and a term project are the norm- Students stay away 
fro.n my door in droves and think the assignments are 
straightforward, despite the fact that they now do more work 
than their instructor- The competence shown by the assignment 
answers is much higher and, if exam scores are an indication, 
students understand the statistics and ec^bus applications 
better. In short, the computer exercise changed from a largely 
pointless, mechanical headache to a real vehicle for education- 

A col league has devel oped some ass i gnmen t -genera t i ng 
modules for an MBA-level class that work much the same way as 
COMPENSTAl modules, and has had similar success- From these and 
other experiences that have come to my attention, my conclusion 
is that assignment generators are valuable in turning large 
c 1 asses into true 1 earn i ng exper i ences - 



Dr. William V. Sanders is an Assoc ia~s Professor of 
Business Administration at Clarion University of Pennsylvania, 
325 Dana Still Hall, Clarion, PA 1621^ anr author of COMPENSTAT - 



Waxman's Furniture Answer Sheet Name 

Estimated Equation: 
Student t Statistics: 
Hypothisis Tests: 
Ho 
Ha: 



Decision Rule: 

Test Statistic: 
Decision: 

Imp 1 i cat ions : 

Ho 
Ha: 



Decision Rule: 
Test Statistic: 
Decision: 
Imp } icat ions: 

Ho 
Ha: 



Decision Rule: 
Test Statistic: 
Dec is ion : 
Imp 1 icat ions : 



i 



student Bacon Uaxman's Furniture Problem 



Instructions: 

Use the following data on the quantity demanded of widgets (QU) y 
widget prices (P), and income level (Y)to determine an estimate of the 
generalized demand equation for widgets atUlaxman's Furniture 



QUI 


P 


Y 




3^-15 


9992.93 


2929 


6.61 


5873-31 


1^98 


^6.7^ 


3092 -07 


2263 


^^.75 


^618-58 


1831 


^1 .3 


37^^ -^7 


1780 


27-^8 


361^-87 


3511 


^3-6^ 


71 11 -25 


3805 


30-01 


7671-73 


^090 


27-23 


8236-361 


9^8 


26-39 


1950.29 


9^6 


18-^5 


1929-37 


586 


^3-02 


1260- 1^ 


1576 


^1 -3^ 


323^-23 


^36 


3-93 


879.5899 


3635 


21 - 1^ 


7312-07 


2775 


3^-36 


5618-22 




33-06 


8972-^6 


193 


8-93 


^02-77 


1626 


2-32 


3259-35 


251 


3-^5 


511-57 


260^ 


3-56 


5216-67 


276 


^2-56 


637 


^932 


11 


9888 -3B9 


2969 


-88 


59^0-2 


1098 


1 -65 


2201 -2^ 


728 


^-23 


1^65- 1 


3^91 


^8-96 


7082 


10^3 


26-6^ 


2138-^8 


^818 


27-9^f 


9691-79 


!398 


^3-9^f 


2887-08 
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student: Bacon Waxman's Furniture Problem 

The true (population) equation is: 

QD = 9.999999E-02 - 1 .OP + .5Y 
The estimated (sample) equation is: 

Y-hat =--^70^59 -^-1 .002185 XI + -5000075 XE 



Summary Statistics: 





Y 


XI 


XE 


Sum 


67^5E 


750-0601 


136^33.6 


Mean 


EE^B-^ 


E5-C^E 


^5^7-786 


Sum Squares 


6-7^^E^E+07 


787^-^81 


S-707E97E-»-0f 


Std- Dev- 


152^-991 


1 6 - ^78E8 


3055-^06 


Var iance 


E3E5598 


E71 -5338 


9335507 


Matr i X : 










Y 


XI 


XE 


V 


1 -00 


- 16030^ 


-9999^^9 


XI 


- 16030^ 


1 -00 


- 1708E67 


XE 


.9999^^9 


- 1 708E67 


1 .00 



Regres^iion, Correlation Statistics: 
R-squared = -9999998 
Adjusted RE = -9999998 

F statistic = 6-907715E+07 5 . 66E309E-I-07 

s of bl = 1.765653E-OE t of bl =-56-76003 

tl is unreliable due to the possibility of rounding errorsl 

s of bE = 9-68^59'*E-05 t of bE = 516E-916 

tE is unreliable due to the possibility of rounding errors! 



ANOVA Table 

Source of Degrees Sum of Mean Test 

Variation Freedom Squares Squares Statistic 

Model B 6.7^^E38E-i-07 3 - 37E11 9E->-07 6. 907715E-f-07 

Error 57 13-18051 .^88167 

Total 89 6-7^^E^E-^07 



student Bitner Maxman's Furniture Problem 

Instructions; 

Use the following data on the quantity demanded of widgets <QW) , 
widget prices <P) , and income level (Y)tQ determine an estimate of the 
generalized demand equation for widgets atWaxman's Furniture 

QW p V 



3256 7.^2 

3256 7.52 6527.82 

3631 22.01 7305.8 

1 368 27 . 55 2792 . 98 

^'f'*^ 3.21 3905.51 

503 26.7^ 1061. ^f8 

2532 26.32 5118.'f2 

3187 30 6'f35.8'f 

2890 15.67 5812.68 

1880 11.68 378^.23 

^^O ^6.21 973.65 

^057 '♦7.29 8209.19 

2867 '♦3.^2 5821.05 

2276 12.35 '♦578. 88 

2520 31.67 5105.85 

3967 30.61 7995. 8'f 

1V27 37.05 3930.61 

169'< 28.16 3'f'f5.'f3 

3607 33.3 7280.66 

2985 29.35 6030.17 

2'* '♦5.96 l'fl.36 

2'»0 9.689999 501.06 

3757 '♦9.93 7615.26 

99'* '♦'♦.11 2077.81 

2265 20.7'f '♦570.5 

2866 6.95 57'f5.78 

3021 32.13 6109. 6'f 

3161 2'f.31 6373.13 

3538 10.8 7100. G'f 

'♦'♦53 19.7'^ 89'^5.22 

1291 30.5 26'^6.63 
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student: Bitner Waxman's Furniture Problem 

The true (population) equation is: 

QD = - . 1 1 - 1 . OP + . 5Y 
The estimated (sample) equation is: 

Y-hat =-1-151123 +-.9979^23 XI + .500077 X2 

Summary Statistics: 



XI 



X2 



Hum 
Mean 

Sum Squares 
Std- Dev- 
V/ar iance 



731^5 

2^38-167 

^-210061E+07 

120^-883 

1^517^3 



805- 17 

26.839 

5066-7^1 

13-21799 

17^-7151 



1^79^3-3 

^931 -^^5 

1 - 68075 7E+08 

2^07-^29 

5795713 



Corre lat ion Mat / i x : 



XI 



X2 



Y 
XI 

X2 



1 .00 

0800295 
-9999398 



0800295 
1 -00 

-6.913016E-O2 



-9999398 
-6-913816E-02 
1 -00 



Regression, Correlation Statistics: 
R-squared = -9999998 
Adjusted R2 = -9999998 

F statistic = 6-222^82E+07 7-5^97^6F+07 
s of bl = 7-829121E-03 t of bl =-127-^655 

tl is unreliable due to the possibility of rounding errorsl 

s of b2 = ^-28065E-05 t of b2 = 11682.27 

12 is unreliable due to the possibility of rounding errors! 



ANOVA Table 



Source of 
Var i at ion 



Degrees 
Freedom 



Sum of 
Squares 



Mean 
Squares 



Test 
Stat ist ic 



Model 

Error 
Total 



2 

27 
29 



^-21006E+07 
9- 1339^6 
^-210061E+07 



2-10503E+07 
-33829^3 



6-222^82E+07 



ERLC 



U 



